IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of 
Hyeong-Seob Kim et al. 

Serial No.: [NEW] Mail Stop Patent Application 

Filed: September 22, 2003 Attorney Docket No. SEC. 1064 

For: WAFER LEVEL PACKAGE, MULTI-PACKAGE STACK, AND METHOD OF 
MANUFACTURING THE SAME 

CLAIM OF PRIORITY 

U.S. Patent and Trademark Office 
2011 South Clark Place 

Customer Window, Mail Stop Patent Application 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Sir: 

Applicants, in the above-identified application, hereby claim the priority date 
under the International Convention of the following Korean application: 

Appln. No. 10-2003-0018446 filed March 25, 2003 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 
VOLENTINE FRANCOS, PLLC 




Adam C. Volentine 
Registration No. 33,289 

12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703) 715-0870 
Fax. (703)715-0877 



Date: September 22, 2003 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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# H -11^}7| 3*lH 3)o]2]^ tifl^l- •a^ZL, w^SHl #3E. iL#*)- 

sfJl, *K£*fl ^2] ^ = # #-§-*H -f-<irM 

ojo^ q%.o. ofefl^^i ^^Hr ^ ^711^ sfl?!^ ^s^n^l #cfl 

2jM ^ *1 *m ^ ^1<H ^1*1^ «ll A d7l^oi 3^}^AS 

H J£°li= «V^^. ^ ol^ ^ £ 014. 
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stack package stacking the same and manufacturing method thereof} 
£ 2^r £ 1^ 2-2*1 ^-E^t}. 

£ 3£: ^2fl7l^l SlH^ *m ^ n?}*} 47)17]- ^ ^fl ^1 ^1 

5= 5 vfl*l £. 16^ ^ 1 ^H^l 4^. ^1 o] efl*t ^ ^ ^ 

£ 5^ *\) 1 ^HH $M*I ^ ^2^1 ^f-§- 

£ 6£r 5. 52) 3)°]sH] *l]^7r #3.^ «]r£*)l ^2) ^-^^ ^-rfl^}^ SL^fe- 
51 7^r 51 6£] 7-7^ ^r^iolji, 

51 8£ -g- ^ ^n°4 n?)*} ^l~g-s)fe wH^7l^- 4J#SJ 
°J ^51°]ll, 
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£9 h £8S i n#7}#2\ ^*«r* *m<* 

5= 10* 5L 9*1 10-10* **SLS*1. ^ ^ H7V ^ ^ 

£ 11* «V5L*1 ^ ^ ^ ^olS «M« ^*Kr 

H 12a xfl^l £ 12efe «1«H ^* 
£ 13* «W7> 7fl«^^ *H*^ 

H 17* 4 l ^HH ^ 3 ^ 4; " *^* H M * * 

E 18* £ * 2 ^Hofl tc^ 4M*| « * 

£ 19 ^) 5L 21* * 2 ^a H h 4^ flioi^ era * ±m * 

*$o\] 4^ zj- ^-7411:^: Ji^fe E^l-S-Ai , 

H 19*r £ 154 *m HH* ^ ^*> fe 

£ 20* 4*71*41 ^ ^SLlr «**H? fc» 
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£ 23^ £ ^ T 

H 24- *| 3 4*14* ^ « ^ ^ 4?U 
H 29^ 
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30, 130 : «M* 31. 131, 231 : 4 
32 . 71* 33 : **** 

34, 134, 234, 334, 434, 534 : tfSL* * 
36 : 4 ^ 37 , 237 : *W 

38 : *W 40, 140 : ^7l# 
42, 642 : 7}* ^-*fl 

44, 144, 244, 344, 444, 544 : 

... • 71* 46, 146 : 71* « ^ 

45, 245, 445, 645 ..7|« 

47, 147 , 247 , 347 , 447 , 547 , 647 : 3* ^ 
50, 150, 250, 350, 450, 550, 650 : €3^- 
52> 152 : ^ 54, 154 : « «H 

72, 172, 272 : 76 : ^ 

80, 180, 280 : « ^ 

60, 160, 260, 360, 460, 560, 660 : 3* 35. 

90> 190 , 290 , 390 , 490 , 590 , 690 : ^ AM 
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174, 374, 574 : *r*l -g-fH?- 178 : 

452 : $.5- « 644 : *M4i7lJfr 

<52> £ ygq*. a>£^l ^ n yj-^ofl 33r ^Afl^fe ?flo]3) 

i «fl^7]^ ^-2V§H $2l% 3 Sfl^l^. ^« 3f^T 3* ^|7] 

<53> ix^Jj-, 31^5}-, 471^5}-, Jl^^SUl ^ 

*llf~g- *rXI i§3|^ ^-S ^-g- 

3^3 0 J #5}^^ *j)7]*H Wl*H ^ tf^M" 7MJL oJCf. ^ ^)<a 3fl7l^l^ 

7}^ €• tij-S. 3fl7]^]S] H7H4. JEDEC(Joint Electron Device Engineering 

Council), EIAKElectronic Industry Association of Japan)^ ^"*H 
^<>H v$jB^, ^ sfl?]*]^ ^ 3.7]9] i.2«fl s|| 71^1 H7l* 7>#4. 

<54> ^ ^?)]<y s|7l*lfe t\7\% jgaci, *cfl ^^71, tB4 3^3, ^2-3 7}I= ^ 
4 £o] d^sK ©l^o] A^-S)fe ^3. ^MMH, DSPCdigital signal 

processor), ASIC(application specific integrated circuit), D }°]3S ^iBlrSKmicro 
controller) ^4 ±z}%°] % o>ofl SEth 
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M( ^c randc. access ««,), M« ^^«'- ^ 

, 5> ^ , 3» *M ««« ««* ^ «* «■ « 

a „ « *-> * ^ ***** ^ *** 

«■> fl -**v ^ oi- «vovos. ^flolstl efl^Cwafer level ^ 
, , ^ ^xv^oi 4|ol^ 312: **M 

<«H* Wfe 4* ^ «« « ««« * ^ 
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W . «« -con suostrate,, ««« «"> «« 

fc . ^ aV^l «(14; semiconductor chip)4, « -H^CU) 
7fl o} ^ chip pad)s 

« « on *ja3 3 ^ Bfl^t;(2l; metal 

, ver) . ^ ^(21)4 *H * « £(a; baU Pad)011 ^ 

trace layer) * n -i n ^ o 
(»; solder baU)°l 14* 

**^*C13: passivation layer) Y o an- 

H(U)7V dielectric layer; 1 * 

. ^,^, 09 x o. ielol^lH-Cpolyimide)^- 0 ! 1 ^- 
<ei> ^ un^*(2i)°l ^ Jfls-Cii)^ ^ 

« 71^(12)^ M W^S- ^ 

, , ^- <•>!- c]«oi # sflH(23)* tr^^- 
#(28)°1 3^* ^ ^ ~ d ^ M a 

<62> eh ^^#(24; °M * 2 w ^ 

«« **« «. - - 2 ^ <24) * * a,£(23) * * m 
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_ ' «*H « *«« « * ** 

, olrJ- ^ 0l ^' 4 

sj?i^h w * ^ **** 

» s ***** *°™ *** * * 

« w * "•««• 7W * W ** 
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4mao)4\ ^t\^-9] $+n°4 ^wiaH * ^(3a)7> ^^^\s. 4 

<67> neidl sfl^-g- ^ i*H<g 3fl7l*l(10)ir ^ ^?fl<a ^71^14 

#(4)S] — 4Q(5n tfllV #3 $<H*l*r =LtJj\S. to 

<68> V)%6\ ^11- «^^§}7l a>£^] ^3} Jf^g. $7fl 

^-f , ^ofl ^ ^^1°^ 2fl7]^^ 7j-£7]- <i<H*}^ ^-^fl^# o>Jl 

Bin ^A] HflAj ^e-]zL ^Xlo] o]^^ x1 c£ 0> y]o> ^ i0 ]£7} § 

<72> a. i^o] 3 a> £ ^ ^o} ^ sflcofl ^£ y]oH ^#5^ f-B^Zl ^ 

2} f^* ^WHr 3] &4. 
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<74> £ IT 5 !^-- ' 1 " ^ 

44 *<M til ° H ^ * 

«... ,« « «** «« "* ^ " 

<76> s „ * W 4* W»- " W *" * WS **** 

*L, « «« « «« B,oH **** w 
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7l# 2flH* 3fe #-¥" a fl^l 3)44, 7}% %m 7l« SflHSf ^7) 

3JO.S. <S1€ 3^ 3fl£.# ?Hr 4^ Hfl^ Hfl^d ^flU* i4*Hr tifl^7l4 

°i ^ &4. 

<77> £ ^ol] oj-e. ^ -a,^]^ Sfl7)^lfe £t4 4£*Q ^4 iL 

s§}7l 4*H <§#€ <r4 4 5£« 4 s 55314. 

<78> a. ^o)] 4a. ^ ^]<g afl^fc. ^ $#4 

* 4 iff $14. 

<79> zLrqn ^ ^ofl 4^ ^ ^n<& ^ $x$m, ^4 4*1 

#7} $ Sfll=4 4*14 ^4 4*H ^ ^t}. 

<80> ^ ^ 0 -|3j e,]^ ^ 2))7lxl^ afl^ a o V^^ «44. ^, 

(a) 4#44, #7l 4^4<>ll 4^4^ «1i4§: 7}*H , # 7 1 4#4i 4^4 ^ *flH 
71- 3#4 $£*H «4, #4 4H*H 3** ^£*Kr *H4 ^4 <8eH 31 

0)5)4., $flo)3i|6j| tfl^-Sjfe 44 tgEflS, #4 $Ms|dfl HV H ^)] ^ofl cfl-g-S]^ 

tifl^7l^4, #4 afl^7l4* ^SRr 714 ^4 ^^H *§#4 Wfl^7l4 44-£-3., # 

71 Hfl^7i4°im #71 4h^h ^4 ^ ^=01] tijoH cfl-g-siTfl 714 n 

£^4 ^4* *$*7\ ^S\o] J7 t #71 #-f44l 431 4 4^4^ #4 

^ = 4 ^7iaio.s. <314 sfl = 7f ^^714 €4-1- ^*)*Hr #314; 

(b) -a-71 3 sfls-^l £34 a°ls. 44* $#«Hr #314; (c) #7l 444 vflew 
£44* $#*Rr 4314; (d) #7i 3M44 afl4-g. 44*m #4 441- #7] ^1^1 
3121 Hfl^^o.^. 2**4 4 47)14; (e) #7] «i)444 444 #-f4<>fl 34# 34 
*0* 7fl7fl*H #7l ail A} 7144 ^H7f #7] 4£4 ^4 »fl4* *«M #71 4s. 
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*}ir #7flsl-; (f) #7] 4*H*13 S^iS-fr #7) tijoH f^SM ^-7] al^H 

^ ^7l ^ sflJELt- ^7]^AS. ^SRr ^sKr 

(g) ^71 SlM^} # 7 1 ^ ^1°^ ^l^S. £ 

If^fe 3* *Hr zgig 3 J^S] 2)12 # 

<81> £ ^rg^- ^o]5] gflig ^ SH^I^II- 3jf^ 

^1^4. ^, $H*I « 3 ^1°^ =fl7l*l# 0 l 27fl ojAj- ^fl^l^l 

ofl $WRr #7] ^ ^1°^ ^71^1^ 3^ n^-7} *\%-S\31, £|*Pf°11 

^ 3Hs) efll ^ i?)l<a 5fl7lxl7> 3^ ^^1^1* ^ VJ f°fl 

3*]*Kr ^ 3fl7l^l^ %A^ol ^7) %^£. % 31)71*11- 4 

<82> a. wv^^. st v, ^]o]sl eflt ^ ^?11^ 3fl7l^ll:ol 27B <^ ^M^l^ofl 

SlJL, ^>7l 7flBB^7l^ $H 3spHl ^^1*}^ ^71 ^ 3))7l^Sl «§H7> 

^£)JL, ^-71 *M#7l#2} W3*fl 21^^^^-g" ^ ^H7} ^£ ^ ^3 <L 
S Sfe *Ho]5l ^ ^?flQj 3H7l^7> ^ 3fl7lxll- ^l^lVcf. ' 
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afl ; 39) , D># w ,cm« — — *^ 

(37)7> *J a** *+• * 

« + ttt ^ a, *« *W. * **« =*« *** * *** * 
W Sfe **HH **** u, ° v » M * * 
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<89> 



„ (3B) * *«w ^ **** **« ** 

(37 ) ^(38)^ -U** « ««1 B,OK37H 

^n(52)fe 71* s«H(45)°W *SHtT-. 

, ^ aurui!. tt» « i?ll < a =11 5-1 7<1 SI 3 

- *«« * **** * 01 0>w * w - 

^ «« w ** «*<«>• **** "** a * 
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<9i> oH 3)4? 3^)^(47) 3*1tt *fl 1 nj-* 3 ^lU 2fl7l^(80)l-^ 3*H1 A 

<92> ^ 1 ^Al^oilA^ 7)$: #-f#(4lH §^ wfl^sfl^ol Tg^<g ofl 

^^71^-8: 7l# ^flSf, 7}% WW SH^ofl 

ofl ^Ajs]^ H )oH tfl-g-SjTfl ^£ 7]^- sflcs g fe Aj-«. yflAj Sjj^nf, 7 1# -g-SflSl 
71* i|£i2} ^7]^O.S. SflHl- £fe W HflAj 

0}* ^7l^ o.s <3M4. 

<93> jn^Jl ^^1(72)1- 7fl^§H #£*fl ^31 ^(39)4 BflAj7l*fil 

(41)* 3*J-$tK *3<3^ $*M|(72)Sfe 4)4*1 741151 SEfe ^ AlB 

4, 74HS1 JE^r A1H71- AV-g-^ ^ 5H4. 

<94> 0I4 ^# ^| 1 ^Aloflofl a}^ $|ol^ efll ^ iTfl^ ^l*!^ ^2: 

^-fr ^ 5 ifl*l £ 16^1 £AlE]c^ 014. £ 5 ifl^i £. 16* *H 1 ^ A HH 

$H*I « 3 i?fl<a ^*}$4. 5L<3* #t°l 
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s 5^ **« -W <H. «• **< 
^ «** .(34)* *w °'**>* *«* * (34, »* * w ^ 

a(32) ww , M > «*» *w "* (32) *" 

m , ^ «X* ^(34). «** ^ 
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Wt 7,* W«(4D1 **** ^ ? 

*HH **** * o1 AV * € * 

t98 > **«» * & ^ 

LJ*« **** *-i ****** ^ * 7 ' s ^ A> ** 
^ = m «-i ■ *=* BW37) » **** e " ,7> 

„.,„ ^(39,* *«M * *M* B1 ° K37) * 

*« «■ « « * & ^ *" M " " 
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<ioi> 3^o.3. %)o)v\ tifl^(39)i afl^7l^r «(40)* ^44^ #3* 21*8471 nfl 
£4, 9IM4 4^(39) <34 ^*<H4 ?|^3K30)lr 4* <34« #°}2.3. 44 

(37)1- 444 3 71] ^44 &o}5. ^4. 

<102> 4*0.5. £ 12a 44 5- 12e4 £.4^ 44 ^o] , 44(37)3} 4«H ^<£4(38) 
* *§44fe #47} ^£4. ^r, 1<34(38)* 44(37)°)] #el:i4 44(37) 

<ios> *|<34(38)£ 44(37)^1 4* ^, 44(37) 4°ll 7)#(32) 

^43^ 34 W^H, 44(37) 4*1] tf^ ^el-g- 7] #(32) 444|fe ^ 
434 &* ^£ &4. °m 4*4^ 71^(32) 444 3* °W ^344 3444 ^ 
715) JL, #4^5.43 ^£444= ^40} ^£4 44(37) iflofl ^#4 ^4€- 71 
#(32) 444 4\i 7]4(37) ^344 4£"44. 4 4^(31)2] 4^ ^ 

^£4(38)4 2] 4 £444 &tt4. 

<104> 44(37)31 vfleH ;g<34(38)-§: ^4tt 7*113 $1 u ^Mr, 4*1 s. 12a^l £ 
43 44 £4, 3144 4^(35) 44*1] dMJ4 ^43. ;§44-°-3. *!41 4^ 
(38a)* 1^14. l^^(38a)^Sfe ^o]^ ^^(35)^1 ^44 3 4£.(31) * * 
%4^(33H 44 44 4447} t-4* 4*4*r 34 4^444. ^144, ^ 
4fK38a)* 444, 444 a 24^.3- 4-^44 ^ o|cf. 

<ios> 4*0.3. s. m°\) £44 44 £4, 44(38)* 3LJS.44^B(7l)3. ^44?!^ 
4317} 4M4. ^. 5L£b114^B(71)7> 44(38) 44 ^44£.^ *H44 
(35) 444 5t£3l4«(71)t- ££44 ^43. ^444. 
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<ioe> £ 12c«fl 44 5L£efl^^B(71)l- ^^jmj^ #7fl7> 

£t}. ^, ^o]sj ^4^(35)^ ^€ ^<?i%(38aH 5LSB^1^H(71)1- 
°fl*l«!j*H *)4(37) ^o\)# 5LSell^l^H(71)7} #4. «14(37) ;*Hf4^r 

££efl*]iB(71)^ 4£°fl ^<a#(38a)^- ^13^ ^WRr ^<H^ ^4 

4^3(etching mask)S 4-§-£4. 

<107> r\-%.CL3_ £ i2cH S.*]$l £oj j a] o>(37)^l £5.31*1 ^§.(71)1- *14 

§H ^H^l W3(35)*l| ^€ ^«a^(38a)^ ^t^JLS. *l]7i*};4. °H , 
«14(37H <f^€ ££3l*]«(7lH ^ «]4(37) vfl^ofl 
l<34(38)-gr *H7]s|*l ^4. 

<ios> T7}^^s. £ 12H aj-sf £0], a] o>(37)ofl ££3l*l^Bt- ^7l^ 

O.S.*), ylo>( 37 ) tfl^oi) 1<£4(38)4 <9-|- ^ &4. 

<109> ^ 1341 -£^1€ 44 *Hs| tiflig(39)^- <34*Kr ^^]7|- 

^, ^ ^M*! sj)7l^l^ ^€4^1, «B^(39)^ -S-4 

^ ^14(37)1- ^#Al?j7l ^*1H ^^71(76)3. $Hj*| tifl^(39)* <S4^4. , 
8<£x) %)°)2\2) 343 4 #^31, £ ^ofl ti fli£ ^ 

-§- 4 80/zm ^o1ie)s. ^^*H, #5L*fl ^3 t 1 ^ ¥34 &JI 7]#^ 

o] «]^tV4^ 4* ^71] 7}^4^£ fW. ^^Hfe 4£^11 #£1- -£M*}7l 
4 200^1 7>-§-4^4. °H, «fl^ ^*cH «]4xr 80um 

J±4fe ^Tfl ^Wfe 4^3 *H, ^l?!^, 4 100/zm 22°ls *g^Br ?H 4lH 
44. 
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<llo> $Ho]5| Hfl^(39) 3*}7l(76)» °l-g-*Rr <4f- 7)1*1 *>5S*|i£, 

<gp} ^(Chemical Mechanical Polishing; CMP), ^ ^ S&fe ^ 

<m> £ 14<^] a}af £o] , «flAl7]# 3J#(40H 3Hs](30)-i -*f^Rr 

#7)11- ^, n#7]% Aj-«^(4i)c»il ^^1(72)1- 4^- 

wfl^7l^ « W3(4lW «(39)4 <>H ^71^ -g-^ 

(52)7> tiVt^ll ^ a] o>(37)ofl #°^€4. ^o]5l(30)i ^7)^ W(40)-§: ^#2. 

3.4*1, SSN $Hs|(30)£) J£#t 4 s $14. ^^fl wfl^7l^r «(40)3 
9* 130/an ^£°14. 

<H2> ^^(72)Sfe X| ^ £o§^ afc 33" a]e ; 3)^ 

<113> cf#^-S J£ 15<H] iEA)^ «}<4 go], uloK37)7} ^£ ^ 2fl = (31)4 H]o>(37)ofl 
^ ^(52)1- ^7]^^S. <3«£^ #4. $ = (54)1- ^*Hr #7fl7> £3) 
. £4. ^S(54)^ 1- HpKball placement), £^(plat ing) , HSlU 

(stencil printing) £fe »H«(metal jet) »^<L3, ^ , £ 

^ 3*H^B-i ^ 3fl = (31)l- «] d K37)4 «SS(52) A}o]ofl #21*1?! c}^- 

^#S.-f-sH ^ *fl = (31) $W SH 1 ^ <£1 <gi(54)-t ^^W. wM(37H 
€ ^ ^H(52)4 ^H(54)7> i-eizi(50)l- 
<H4> HlolOY)^] ^4* ^2L(52)7l- ^^iLS. ^^jl, ^ ^^(54)1- 

^-g-o] ti]o}( 37 )^ ~4j- ^H(52) A>o]ofl £ ^ c^s, H]o}(3 7 )oij ^*l*Kr 
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Hfl<id7l#sl ^ $«(52) w}o>(37)^ xfl^iLt].^ *§^*Kr %°} v}^*} 

4. 4^^-711^ ^ ^H(52)^ ?m 2fl-B(45HH #2}^^" 

<H5> zi^Jl ^ ^H(52)^r <31 ^S(54) ifl^l ^ ^o]^ ^^^4. 

£ ^*HHHir ^ ^H(52)S] tf£oj wKE*!] ^ £(35)41 e^l-Tfl ^ 

^€ « 7flAl^X)nV, #51*11 ^S] «loK37)^ ^V^ofl ^ ^ %.o)Wr 

£7i4, #51311 ^ *^?l(35) #2. <r ^ SH* *>H <r 

<H6> ylo>(37)Sl a^l^l- 3*] ti]oK37)^ #<Sf ^H(52)7> #<3£ #e!HH 

^ ^S(54) ^£°1 tiW(37Hl f^^M #^n(50)l- ^^}7) ufi-g-ofl, tilo)-(37) vfl 
^ofl f^3*r £1 ^(54) ^2] ^.ol= ^ ^14. 

<117> P>^PV t^i^ £ 16o)l S.X\& tifSf £0], ZJ-ZJ-O^ 7fli^ ^ ^7)^(80)3. 

£Bl*Hr £317} ^£4. ^, ^^^(78) AS. $H*|2} ^ <3<3(36)-§: 4^1 
^l^l3l(30)7} til|Aj7l# ^#(40)* l^fAS 7M ^ ^1°^ 3)171x1(80)71- £ 

<118> £ 17 £ 1 ^Aj^oll ttfS ^ iJflSJ 5fl7l^(80) 47111- 3f^M ^<R> £ ^ 

2] 7)1 1 ^HH 4^. ^ sfl 71*1(90)1- ^£°14. £ 174 #3^3, 4 

1 ^aHHI 4^ ^ 3fl7l*l(90)^ 7)1 1 ^HH ^ i?ll o a 2fl7l*l(80) 47fl7> 3 
*R}Aii. ^1 3^4. ^, o.s. oj-SH ^^1^ ^ 2fl7l*14 

^ ^H(54)ofl jflofl 3WRr ^ :i?ll<|} 2fl7l*l5l ^ 3fi]=(47)7}- 

o] ^}^) ^*l*Hr % 3 4* 3fl = (47)ofl 51«^^4^- 
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3^ «3H(60)7> <8^3«4. ^H(60)Sxr .0 r -r 

H , u)*[ ^S2V 4* Sa-S A >** * 

* W * **« ♦ **• « W« ^ M "* * 

* - **** *HH ^ °" 

», 47 B 7> «. « 1 « * ^ ^ ^ 

„« 4W «* «*« «» «* « M "* * ^ 

¥ai 4 i <M«M ■« * 
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n<& u o^* *4*$^m. h<s* «<h *«a* *n 

<123> <^7]Ai, *|1 2 ^a]^]o]] 43 ^ ^?fl<y 3fl7l^]^ #7]]^ £ 5 £ 15<>fl 

£ A)^ #7l)7> ^ ^i^^cf. ^, <S1 ^5.(154)1 ^*Kr 

m ##3&7l nfi^l, o};| ^H(154)l- ^tr o]J^ 

<i24> s igofl £ Ai^ «>2]. ^o], ^-^(m)!- ^*Hr 

<31 ^^(154)1- «^(135)4 ^Jl^7] oflAj-o^ ^ ^11- 

^l**H <r*l -S-^C 174)1- 1^t4. ^r*l ^4(174)fe H^s] 1-^ (transfer 
molding) , Sl^-S f-^ (injecting molding) y c v ^ , «^ S.Q% (screen printing) 
wj-^ n&U r]^^ (dispensing) ^ #^SH 4-8- «r 

<i25> t}-§-£.£. £ 20^1 £A]si «>^f *g^( 160)1- ^*Rr #311- ^JIW. 

n#7}%$] $4? 3}|JE1(147H ^S(160)t- ^(160)3.^ # 

ci $»7> ^3 na] -g- $ = , i-M $ = 4 5L#^ $£7} <r 5* 

tf. ^ ^S(160)rr 1- Bfl^(ball placement), £#(plating), itSNJ 
(stencil printing) S&fe ^^^(metal jet) »o^^-S. ^ 

<126> n}*]^ cJ-^^Al £ 2H UfSf ^-O], Z^o} 7 J)^ ^ i9 <|)Q} Sfl7]^(180)S. 

£2^Kr ^7]|7} ^, ^^^(178)0.5. aflAj 7 m €#3 7]^: ^ 

(146)4 42H SIM*! (130)71- ^3 Bfl^7l^ «(140)4 *J##.2.£ 7flt ^ ^1<U 

3fl7l^l(180)7> <gc>]^7ll £4. 
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<127> 



7) ^ ^ *,«M « * *** * ^' **** 

a* 4 2 « **** ***** 

. = 22* 4 2 «W ^ 4 1 <M 

<M «*M * < 2 ^ * 

^H<* ^ ***** «*M * J **** * 2 ^ ^ * " 

m mwtmx 3»=a ¥S * 

„„*,(«»» * 4 2 ^HH 4* « ~M **** * 

4 2 W *J ^U80> ^ * 1 4 
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*n<& ^ *flH(147)7> $*J-JEJ* afl*m #*H*1, ^ i ^Al^ofl 4s. 

^ ^TfllJ Sfl7l^l^ ^ = (54)7> ^1 2 ^AH^l ttj-^. ^ ^?)]<a 3fl?143 ^ sfl 

H(147H ^ 1 ^1<H<H n}£ ^ sfl7l4(80)t-3 4 1 *UH 

«H 4l 3* 47144 ^^fb ¥2:3. 4*l*Hr *)1 1 ^1 

ogdfl 43 ^ ^ 3()H(47)ofl ^ ^S(60)7} 

4. 

<130> *fl 2 ^aHH 4^ 3}^ 3fl7l^l(190)^ $\^7}7) 4 2 ^A)ofloj| 

41- 3 ^Tim ^7)^(180)7} #X}*}7) ^7)7} ^4 #^(174)7} 

4 2 41 ^ ^TfllJ ^71^1(180)7} 343- 2t#£)^ ^47]7]ol] 

<g 3$ ^ixKigoai &7)x\ as f-ofl £#-a- ^ &4. 

<m> *i| 2 €*HH1 4^ sfl7l4(i90)fe ^1 2 ^ahhi 4^. % 41^1 

4(180) 3H 4 l <Sa]«H 41 3 471 (80)4 37fl7V <4« 7114^4 

o> f ^1 2 ^A]^0fl 4= % i?fl«3 3fl7l4 ^o|] ^] 1 ^Al^ofl 4^ ^ Sfl^lxl 1 

7fl 3**H 3^ ^7lxl# ^ $14. 

<132> J^JL ^ 2 ^AHofl 41 ^ ^Tfl^ 21)71*1(180)^ ^Z^} ^(134)* £ 

^ ^ 3()7l4(180)l- A%-*\7\ 3*1H, ^ SflH(131) 4°H ^ 

^S(154)ofl $4? 5flH(147)7l- tifl Al 71^(144)* 

^ 3i)=3 ^M-a-a- 3*1 ^ n^.7\ tiiiAi7i^ a>-§-sh ^ ^n°i 47141- 

^« $14. 

<133> £ 23^: 1 1^3 *11 3 ^AHHl 4§ ^ >^ 3D 71^1 (280)1- l£<*|^r 

o.l 4. £ 23* 4 3 ^AHHl 4^ ^ 3)1714(280)^ 31 
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*« w ^* »«m *«« *=« ^ afl * (239H "»« 7, * (244H 

*«H *J *H(231>* -Hti7l*C244)ol 47^ " «*« 

SH m w **«<! **** * e1 " <250) 

^ M3( »W *=« * " S(2S1) ^* 

^ n*WH* ***** 4 

, ^ ftl ri ^ ^*n<a Sfl^UlSl « SflS.(23l)^ ^ 

3 4*1*1(280)** ^ " d ^' M 

, 1n v sfl = t247^ «>S.*fl ^ 2flH(231)^ *M£«I 

fl*W $^€4. *W p v> ^ sfl = (247)^ 

<136 > a «* *** **M *** « ^ (239) ^ ** 

^(241)-!: ^^ v t!:4. 

3 ^ ^^1^1(290)^ ^ 3 4A1«W "Hr J -^^ ^ 



<135> 



<137> 
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7} 3*}Q£LS. 5Hr4. ^, tftflaj o.s o>2floii 3*l*Rr =g ±?)} 0 i 

(247)7} ^^m, ^shm % ^n°i ^ s«h(247w ^^^^ 

4-8- ^H(260)7} 5Hr4. 
<138> ^33 ^ 3 aJaHH 4^. q 7] x] (290)fe *fl 1 4l*HH a}^ 3^ 3fl7)^<4 

*«J$ SL4# <iH3t =r ir^l^}. 
<139> aelJL *)1 3 ^A]a|loi] 4^. ^f, 3f)7]^(290)°fl^fe 3 ^^]^<Hr4# ^ ^^1^ 

3fl?l*l(280) 47fl7} ^l* 7flAie>5i4^, *)l 3 ^ahhi 4^ ^ 2 

7 fl o]^ 3^§H 3# ^71^11- ^2 
<ho> £ 25fe £ *ll 4 ^aHHI 4=. ^ 2fl7l4(380)# ii^^r #^2 

olc}. H 251- #2^, 4 ^ a] c41 o)l 4-^ ^ 2fl7l^(380)fe 350)1- 

#2*11 ^ ^(335)°1 ^1 ^Jf(374)«fl S)*fl -g-M^, ^ 3fl2(347) 

oil ^Jf^^-g- ^H(360)7> *W}^ 3 ^a^H *}-& ^ ^ 

5^ n?}x}<% ^<a*V t 1 ^* SHr*}. 2 ^Aj^o)] tr}# ^ ^Tfl^ 2fl7l^ * 

<W1> £ 26£ *ll 4 -^aHH n}^ ^ A,?flo^ ^71^1(380)5} ^ 3 ^aHHI n}^. ^ 

<a 4714(280) 37fl7} *H 4 ^AHlcil n}# sfl7l4 (390)1- iL^^Hr ##2 

olt}. £ 26* #S*}^, *ll 4 *H 6)1 o]l tr}-g. ^ 3fl7l4(390)fe *)] 3 4# 
a}^ sfl^xloflA-l ^Aj-«.si ^ 2()7l^s 4 ^aH1o|1 n}s ^ *^<g ajj^^i 

(380)7} i^s} ^<at} ^« H^JL 2l*}^l ^^1^ ^11 3 ^AHl 
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c *g am ^ iswoi ******* ^ ^ (260)7V 

4. 



<142> 



<143> 



<144> 



<145> 



<146> 



i4» S<8* * 51^1 

^H(445H *4 *H. «W1 -I'M *S 

«, «e* «4 »«*<439>* 4HM(U1>* <»* ™* * 3 AJ 

^ 4* *j ^ ^* * * #(452H 

^ *** m »«^(439)^ ^* mm* < 

7 > 3*V*^a 3*3 "T^* 

»«« a** *a* -r sa^. =1 4* *** *** AJ ^- 

o m . £ 29* X 6 4M«M "** « **« >W««»te *£< 34 * 

^ *tt*(574>« 4« = • ^ (547) °» ******* 
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^(560M M * 5 * J ^ J **** *™ 

4.1. was -V** 3* 9fe ^ * V ** * 

E 30* 4 6 ^HH 4* *J ^17.1(580)4 4 5 ^HH 4* « 

« ^1(480) 37«7> ^ * 6 ^HH 4* 3# ^K590>* »1« 
o,tV. £ 30* < 6 4M«M 4# 3* *«7l*l(590)te 4 5 <M«M 4* 

„* mA °A «*M X 6 -M-M 4* * &1« ^Wssom **** ^ 

(447)°H 41^=8^4* 3# ^H-(«0)7> 

4 6 «/|«M 4* 1* ^1*1(590)* * 2 ""^ *'* 

*8* * *° 14W * * 

al*¥! & «^ *« 7 4« 3* *m*K690)* e«£°14. 

5= 31* * ' ** 3* «l7l*)(690)fe 4 1 <M«M ^» « i? * 

« 341,1X1(80) 47l)7> 3*>«i<>3. *««M*<6«» *H 3*« 4. *4 

« 1*1*1* ^ = (54)7> ««4<H 1«HW * -*'° J 

^,,,3 «« 32(54)11 WJ7W644H 1M», 21 
****** 3* ^H(660)7> Sfe*. o H 4 1 «1« «W 



<148> 



<149> 
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7 ^AHH 3^ 3fl7l^l(690)^ ^*l*Hr ^ ^7]^^ wH^7l^ 

(44H ^#£4. 

<150> ^Hfl^7l^(640)^r 7l^r -g.*fl(642)Sh 71* ^4^(641)31- Spf^(643H 

^£ ^»fl^l ^(648)-!- ^flafl^l 3fl€(648)£ a^Jf-S} ^ ^S(54) tfl 

-§-37ti 7l^r ^lfi] ^^(641)<^1 ^11(645)1- ^ ^4, 

7l* 5}-^£(643H 7l# sflH(645)&f #71^3. 3 ^ 

(31)1- ^tifl^*}fe 2(1 = (647)1- ?Hr *Hf 4^ S.#*H , W 

3flEi4 *HjL ^tiflAj sfli^ 71* -§-31(642)1: Aijr-g. y l°Ka) 

7]* -g-^l OH ^€ ^ «fl^i ^7]^ ©.a ££€4. ^3-2. 71* 2fl 

£-(645)2]- ^ sf|S.(647)# 7]* #*fl2} W3(641)4 <5l~^(643)£ #3 ell 

<151> £ <^H<2}- 7flA]£ £ oltfl# f-71 ^ ofl 

°fl 7flA]^ AjAl^-t olsqofl £ £ 7 ]£3 AfAj-ofl Cf^ ^^^l#ol ^Al 

tffttf, S. 3H^1^ 2fl 1 ^AHH ttf^. ^ 2fl7l^l 47flofl 2l)HflAi7m 

^1 3#*H 3^ sfl^^ll- 7^}i}^]^t, ^ 3 -e A H1 , 5^0^ ^ % 

<152> ^5^, £ ig^o] ttf-e^ a>£^l % sflJElt- ^-f-^ tilol-1- t§^SV 

JL, til^H $^*H ti>£^ ^^1 ^ 3fll=S!}- ^7l^O.S ^^JL, tiVE*fl ^ 
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o] afl^ofl tiV^^fl ^5} ttfl^^S. #^n611 Bfl*}7l#-8: ^f-^Ji, Bfl*}7]#otf <q 

<153> ^ aflTgofl tifl^7l^ol ^£ ^-2:1- ^"71 nfl-g^l , «];5L*fl ^ 

^ ^1*13 <r OT- #5L*fl ^ ^11- 

<r £M nfl^-ofl, tiV£^] ^* Soil- a]oH 

^s}^ tflsl a.oi= ^ oJ4. 

<154> ZL^Jl ^ + 3fl7)*]<>] ^ ^?fl<|3 5fl7l*]^ ^£oj] #e)H^, 

<155> ^afl^7l^ $H ^ ^^l^m* 3#*H 3# 2fl?l*ll- 
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i] 

^7^3\ $ 3)1 = 71- ^Slfe #^4, #7] l>tfl£)^ n#^r til 

51*11 ^5LS, #7} ^ SflS-l- ^rf-SM «1°V7} *g^£U, #7l «lo>ol xfl^igofl ^<goV 

°] #51*11 ^4; 

#7l b]o>^ ifl^-ofl f^sH # 7 } 3 3flH^- #713 o.s ^^Hr #eirLsq-; 
#7l ¥±51*11 ^ afl^^l ^Slxr tifl^7l^AS, #-*f^°ll #7l #51*11 ^Sl afl^ 

£.3. #7l &7)mLS. g^fc 7m Sfl = 7> $#£|aL, #7l #^<>11 

HlrflS]^ SB^ofl ^-71 71^: n£.2\- $.7}^±3. ^ nS-7} «§^€ tiflAl7l^;; 

2] 

1%H1 #71 #e-iafe, 

#71 7m 2flH^ #^oll ii^fil ^3. «§#£!*}, #71 #51*11 ^ yfl^ ^. 

*M #71 #51*11 33 bi^h #«y^ fe ^h^; 

#7l a>J£^l ^^1 #7l ajoH f^^H % ^B.^ #7l -g- 
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31 

A «<W. * 7 ' ***** **** *** 

« **** **** SVfe ^ m * ^ ^ 

[3^* 4] 

* 3 M W • W « M« ««■ «** 

, ^ ^ , ls m ^ *m « ** **** ^ « * ^ ^ 

*** ** ^ **** ^ ™ *** ^ "** 

^ 7 „ «hm« w **** 7) * ^ * o1 * 71 ^ 4 
4 2*m sn°H. -* 7 ' u « 7l **' 

ww , *7i <MWt **** 7 '* *** 

.»„ 7,* Ml «« ™ = ^ * "' Ad ^ ^ ^ 

„«* oW « 7,* *4« «W ^ 7 ' ^ M * ^ 

* 4h, ^ »w 7l * ^ * 7 ' m 
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4 2*,, * a W * 

,1 w, <m w * 71 ^ w ***** 

[^^V 111 

, in awi ~* ^-(stud) ^H°J 3* 

Til lO^cH # 7 ' n ^ ^ ^ H 
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12] 

4 2*M #7l ^H* #7l te^i s^-g- iLJ^l 

13] 

*ll 2%H] olo^, # 7 ] ^ 2(1^ # 7 j ^ ^3=0} c^ofl 

14] 

*ii i%hi sa^, #71 ^ 3fls-°n ^£ ^^^w-b- ^ ci xf- 

15] 

1%H1 5a*H, W nl<>Hr #71 ^ sflH <3*j «LHi ^sji. 
*)Hsl « ^ ^^1°^ 3fl7lxi. 
Wtt 16] 

*)1 1%H1 5a<>H, #71 $4? ^Hfe # ^H, #3 ^H, ^ ^ 
[^^% 17] 

*ll lfi 5fl°H, #71 «K&*U ^ tifl^^-S. #71 #&|Z17l- ^ #71 till 

^7l#a) 7}# afliElofl #713 ^^H, 
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*g« **** « * m * ] - 

18] 
191 

4 ^ ^ * w *** 

13?* 201 

4 144 SMI. ^ *=* "** W ^ 

^7] «S« ^ ***** ^ ^ »^ **** * ^ 

t M« ** **** * a ™ «<* * J 

211 

[^U" 22] 

A 20^ ^ *** ^ ] * ^ ^ 
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Wtt 23] 

#7l 4 131H 4€- *H*I efl^ 3 s||7l*ll-°l 27fl e>l# ^£ 

3^ afl7l*liM, 

#tfl3.°3. °M<$ ^*l*Hr #7l ^ ^1*1^ ^tflaj 3 

ofl ^*l*Rr #7l ^ 2fl 71 ^1 ^ ^ 3fl^7> 

j^Hfofl ^^]e>fe #7i 3 sfl7l*l°l ^ = ^1 ^«^£7}-g- ^ $ 

24] 

*n 23%hi 5a°w. ^#-^1 3*1 *Rr #?) ^ sj)7i^i^ # 7 i ^ 

JEW #71 «K£*)1 ^21 §#^-g- -g-^Kr ^x] WW 3# ^£.3. <5fe 

25] 

#71 *fl 13*M H*€- $Msj DM ^ 5fl7l^ll-ol Q6\S. 27fl ol^V ^Wfl^7l 

^1 3^ 3j)7l^lS.7.1, 

#tfl3 o}Efloil 4> 7 ] ^ sfl = ofl #tj]3 0.3. ^ 

41 ^*l*Hr #71 ^ 2fl7]^^ ^^7> ^S}<>1 

#71 7flwfl*l7l# ^ofl ^^ofl ^^5-}^ #71 ^ SR^S} ^IL7} ^ 

#71 7flHll^7l^3l *}Jf^ofl fil«^^7}^ ^ ^H7> ^ ^%<L3. 

^ eflt ^ ^ih ^7i^i7i- nnn. 
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26] 

25%H] 5fl°H, #7l 4n#7)&&, 

^•«.^ofl <g^5|nl, ^*>^-ofl 3*l*Kr #7l % +n<U <&4. #2.7} % 

#7l #^-^1 H}cflS]^ ^f#«fl #71 71 # sflH^ ^7|^ S 

% 3fl7l^l. 
I^T 1 ^- 27] 

#71 4 19#ofl 4^ SIM^I eflt 3 i*flH 3fl7l^ll-ol ^Ol£ 2 7fl oi# 
#tH^o.s oWl $1*1 *H=- #71 ^ ^711^ *JM*1<9 l-^n^l #^«fl #cfl^ 

AS- $H ^*l*Kr #71 ^ ^Tflg n7]*}4) 4 = 7> ^f^JL, 

aj*HMI 41*l*Hr #71 ^ ^lU 3fl7l^Sl ^ fil^.^^^ 34? ^ 

H7} ^€ S^O S «5}^ ^Ols) ^ ^7l^7> 3# Hfl7l^l. 

[^t 1 * 28] 

*)1 27 W 5fl°H, ^#^1 3*l*Kr #7l ^ ^7)1^ 3(1 71^1^ #7l #5.%) ^<2] 
71^7} 3# 3fl7l*l. 
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29] 

#7] 7.flBl)^7l# $H 3*l*Hr ^"71 ^ ^71^1^ o^l ^7}- ^ 

[$?^ 30] 

29« $^1, ^"71 7fltifl^7l^ ( 

^BHl 3*l*Rr ^-7] ^ +n o A ^71^2] ^1 ^7> ^ 

^•7) #«T7 ^^^1 #7) 71^: 3flco4 ^7l^C.S. <SlSH 

#7| ^ ^19J ^7]^]^^ ^ sjjt^. 7fltifl^^H, ^7] $£7]- ^S]^ 

# 2fl7l^]. 

31] 
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Mzm .MM * ^ »^ *" 

o a *w *7l « WW ^ ^ **** *** 31 " 

* '* ******* * 

MJt 1 * 32] 

4 s«m a-w. **** * * ?1 **" 

33] 

*m **** ** « *** * 

34] 

^ 33*41 S)l°H. ^ ^^71* 
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#tt<% WW, 4)*l*Hr $7} =H n?}*}^ £1 ^^7} % 

7l* SflHSf; 

# 7 ) ^«^ofl tiVtflS)^ WS^I ^71 7l* 3flH<2f ^7l^^.S ^l^M 

^ 2flS.;# 3L#*Hr ^^T ^^AS ^0)3) S fl^ $ 3fl7l^7> *^*3 

35] 

(a) *^4, *^°il «>tflS|fe Bfl^i; 7>^H, ^7} %^^<^1 4^7^ 
^ ^£7} W& h>^1 ^-71 aV£^ll ^£«Hr ^H*) 1# <3*H *g 

SH^H ^* ^7] 31 o] 3] oil a>£^l ^ofl ifl-g-s|fe afl^ 

71*54-, #7] «fi^7l*^- ^§>fe 71* 1£ <^o] afl^7l* WiLS., #7] 

«B^7l*^lfe Wgofl #7} a>£^l %4\ % nE.o\] W£. a l°Hl 71* s|)2E. 

<*l ^°1S. ^ ^S7> ^^5)<H $U, #7] ^^ofl *cfl£l^ S}Jft£ofl 

^ ^5.4 ^7l^o.£ ^ n ZL7\ W& WFJ71* ^*^ ^Hl*Rr *?M; 

(b) #7) % i^s) ao] S alo>i- ^afe ^Tflfi)-; 

(c) #7l Hlo>^ ^^ofl ^05^ *7fls|-; 

(d) ^-71 *Wjt)s| »fl^* <34*H ^7l ul©}* % 7 \ wfl^A^. ic# 
*7fl^; 
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(e) #7l »Vd7)# %%si\ #Jf^°il 3 aw* 7fl*R«H 4v 7 ] wfl^7l^fi] # 

4f ^S7> #7l 4^ Hfl^* f-«H #7l «V£^1 ^ tiM°fl #^711 #7l # 

£SH $£| ufl^-i- ^-71 afl^7l^r ^3-*Rr 3*14; 

(f) #7l SlMsjo} ^^.g. -f-^H #7] HloH ^&S\<>] ^7} til^H ^og € ^. 

(g) $7) ®°}*\7} $7) rty#7}% *i#t}c*\ ?m % ^n°i m?) 

S ^-B^Hr #7fl;l- ^^io S ^ ^|]o]3i] eflt ^ 3fl7lx]^ 

3z #*g. 
[^t 1 * 36] 

*ll 35%H1 sa<H^, #7l (a) £313 tifl#7l# 

#-^4 , #71 #^41 <&Pf-<3# #71 «J-H*)1 ^21 Hi OH tfl 

$4? S^JL, #71 *HMS4I #71 2fl7l^l ?£*Rr #71 71^ 

<3«W <g^€ 71^- -g-^s]-, 

#71 aV£^l :fj<a] tifl^ ^-71 7l^ #4^ofl Bfl^ sfl^o. 

S, #71 ^£ Sfe 7l# £fe tiflAl Sfl^ IW, 

#71 71^; ^Sl -f-SH #71 ^ ^ 71^: ^JEfil 

#71 ^ JflES ^ *M*| « ^ Bfl 7l^fil 2112: 

[^^# 37] 

35M $H*1, #71 (a) ^Tflfil W&7)3Br 
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^ ^ **** WW <M ^ 

***** 71* «4 <*«W «** **** 

" w m **« «** - * ^ ""^ **" 

* ^ W «4. *«« WW ** ** 

* ^ W ««« ^ ^ «** "** ** 

[Sg** 38] 
391 
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